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Engi neeri ng I ndex Properties

The “Engi neering I ndex Properties” table gives the engineering
classifications and the range of index properties for the layers of each soi
in the survey area. Depth to the upper and | ower boundaries of each layer is
i ndi cated. Texture is given in the standard ternms used by the U.S. Departnent
of Agriculture. These terns are defined according to percentages of sand,
silt, and clay in the fraction of the soil that is less than 2 mllineters in
diameter. Loam for exanple, is soil that is 7 to 27 percent clay, 28 to 50
percent silt, and | ess than 52 percent sand. |If the content of particles
coarser than sand is 15 percent or nore, an appropriate nodifier is added,
for exanple, gravelly. Textural terns are defined in the d ossary.

Classification of the soils is determ ned according to the Unified soi
classification system (ASTM 1998) and the system adopted by the American
Associ ation of State H ghway and Transportation Oficials (AASHTO 1998).

The Unified systemclassifies soils according to properties that affect their
use as construction material. Soils are classified according to particle-size
distribution of the fraction less than 3 inches in dianeter and according to
plasticity index, liquid linmt, and organic natter content. Sandy and
gravelly soils are identified as GW G, GM GC, SW SP, SM and SC, silty
and clayey soils as M, CL, O., MH, CH and OH and highly organic soils as
PT. Soils exhibiting engineering properties of two groups can have a dua
classification, for example, CL-M.

The AASHTO system classifies soils according to those properties that affect
roadway construction and mai ntenance. In this system the fraction of a
mneral soil that is less than 3 inches in diameter is classified in one of
seven groups fromA-1 through A-7 on the basis of particle-size
distribution, liquid limt, and plasticity index. Soils in group A-1 are
coarse grained and low in content of fines (silt and clay). At the other
extrenme, soils in group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection. If |aboratory data
are available, the A-1, A-2, and A-7 groups are further classified as A-1-a,
A-1-b, A2-4, A-2-5 A2-6, A2-7, A 7-5, or A-7-6. As an additional
refinement, the suitability of a soil as subgrade material can be indicated
by a group index nunber. G oup index nunbers range fromO for the best
subgrade material to 20 or higher for the poorest. The AASHTO cl assification
for soils tested, with group i ndex nunbers in parentheses, is given in

Engi neering I ndex Properties table.

Rock fragnments larger than 10 inches in dianmeter and 3 to 10 inches in
diameter are indicated as a percentage of the total soil on a dry-weight
basis. The percentages are estinmates determ ned mainly by converting vol une
percentage in the field to weight percentage. Percentage (of soil particles)
passi ng desi gnated sieves is the percentage of the soil fraction less than 3
i nches in dianeter based on an ovendry wei ght. The sieves, nunbers 4, 10, 40,
and 200 (USA Standard Series), have openings of 4.76, 2.00, 0.420, and 0.074
mllinmeters, respectively. Estinates are based on | aboratory tests of soils
sanmpled in the survey area and in nearby areas and on estimtes nade in the
field.
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Engi neering I ndex Properties (cont.)

Liquid limt and plasticity index (Atterberg linits) indicate the plasticity

characteristics of a soil. The estinmates are based on test data fromthe
survey area or from nearby areas and on field exanmination. The estinmates of
particle-size distribution, liquid limt, and plasticity index are generally

rounded to the nearest 5 percent. Thus, if the ranges of gradation and
Atterberg limts extend a margi nal anmount (1 or 2 percentage points) across
classification boundaries, the classification in the marginal zone is
generally omitted in the table.



